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REMARKS 

1 . Information Disclosure Statement: In the above referred Office Action, the Examiner 
reminded the Applicant's attorney that the listing of references in the Specification does not 
constitute a proper Information Disclosure Statement. 

On October 22, 2003, a formal Information Disclosure Statement was filed that listed 
all of the references in the Specification. Enclosed is a copy of the Information Disclosure 
Statement. All of the references listed thereon, should be considered. 

2. Amendment to Claims : The Examiner rejected Claims 1, 13, 14 as being anticipated 
by Hendrickson et al (U.S. Patent No 4,986,102). Claims 15-19 were objected to but where 
considered allowable if rewritten to include all of the limitations recited in the base claim and 
the intervening claims. 

The objection of Claims 15-19 are acknowledged. The rewriting of Claims 15-19 is 
temporarily postponed until the Examiner has considered the Applicant's arguments 
regarding the rejection of base Claim 13. If the rejection of base Claim 13 is maintained, 
Claims 15-19 will then be rewritten to include all of the limitations of the base claim and the 
intervening Claims. 

Claims K 13 and 14 are not anticipated by Hendrickson et al. (U.S. Patent No. 
4.986.102) : 

According to the Examiner, the subject matter of Claims 1,13 and 14 is fully 
disclosed in Hendrickson et al. (hereinafter referred to as ' 102 patent). In response, the 
Applicant traverses the rejection and requests reconsideration. 

The Applicant submits that the coil disclosed in ' 102 patent does not disclose or 
suggest a clamp member located on a stress region as recited in the Claim 1 and 13. Instead, 
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it discloses a non-conductive housing that encapsulates and supports the coil in a pre- 
determined position. Contrary to the Examiner's understanding, the housing does not 
constrain the windings in the stressing region. As a result, the coil fails over time which is a 
main objective of Applicant's coil. Another important difference is that the outer windings 
do not constrain the inner windings in a cylindrical configuration due to the cutouts used 
therein to shape the magnetic field on the stressing region. 

The Examiner has stated that the outer housing should be considered a clamp 
member. For the outer housing of a cylindrical coil to function as a clamp member, a second 
clamp surface in the center of the coil has to exert an equal and opposite force on the 
windings in the stressing region. For example, a wedge could be driven into the center prior 
to encapsulation or the outer housing made to constrict on the center. However, neither 
method would be operational because each winding in a concentric coil converts the 
tangential force into an axial tension or compression of the winding, commonly known as a 
hoop stress. The windings must rotate relative to each other or be stretched, neither of which 
is desired. Also, in order to make the outer housing function as a clamp member, the 
stressing region has to be relieved from the rest of the coil, or clamping must be changed in 
the stressing region as shown Figs 3B, Fig. 3C, Figs 4B and 4C. 

Claim 13 refers to the portion of windings in the stressing region and the return path 
region, wherein the windings in return path region are made "wider". As disclosed in the 
application, by using the term 'spreading out' of the windings of the return path, the 
inductance and resistance is lowered with improved thermal transfer of heat away from the 
stressing region. As disclosed this implemented by making the portion of windings in the 
return path region wider, by either having multiple return paths, by varying winding 
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thickness, or by varying winding spacing outside of the stressing region. 

Hendrickson et al . states that the height of the windings may be varied with slots and 
cutouts but does not suggest varying the width of the windings or spreading out the windings 
of the return path region. Varying the height of the windings does not produce the same 
benefits of varying the width to spread out the return path windings. 

Re&fektfully submitted, 




DEAN A. CRAINE 
Reg. No. 33,591 

Attorney for Applicant 
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Filing Date: 
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Group Art Unit: 



Attorney Docket No: OLSR 102 



Date: 
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Mail Stop: Patent Applications 
COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 223 13-1450 

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97 

In compliance with Applicant's and his attorney's duty of disclosure under 37 CFR 
1.56, the Applicant does hereby submit the following Information Disclosure Statement, 
Form PTO - 1449, and copies of the references listed thereon. 

A patent search was manually conducted for the invention described in the above- 
referenced patent application. In the course of the search, no patents were found for an 
apparatus that has the same structural features or that operates in the same manner such as the 
invention listed above. The following twelve (12) patents, however, were noted as being of 
interest and are hereby brought to the Examiner's attention as references AA - AL. The 
significance of each listed reference is as follows: 
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AA. U.S. Patent No 5,860,306 (Daehn) discloses the use of an electrical conduit 
arrangement that allows for the tailoring of the magnetic field so as to provide for the greater 
amount of force to be brought to bear generally in the center of the work force area. 

AB. U.S. Patent No. 5,575,1 65 (Roseberry) discloses a repair kit for removing 
dents from a sheet >of metal. The kit includes a sheet of damping material that is mounted to 
the surface of the metal. A vacuum can be pulled between the sheet metal and the damping 
material so that the surface of the damping material is secured to the metal. An 
electromagnetic device is inserted through an access hole in the damping device and 
energized to pull the dent out of the sheet metal. The damping material dampens any 
vibrational energy generated in the sheet metal and prevents "spring back" during the dent 
removal process. 

AC. U.S. Patent No. 5,046,345 (Zieve) discloses a power supply for use with an 
electromagnetic force system used for dent removal or proof load testing, wherein the power 
supply includes slow and fast current pulse systems. The slow current pulse system includes a 
capacitor bank, which is charged up to 1000 volts, while the fast current pulse system 
includes a capacitor bank, which is charged up to 10k volts. Control switches are provided 
for each system, which result in discharge of the respective capacitor banks into a work coil 
adjacent the workpiece at selected times. A crowbar circuit is provided across the coil, and is 
triggered following discharge of the fast current pulse system. The crowbar circuit includes a 
series connection of several diodes to block the high negative reverse voltage and an SCR to 
block the low forward voltage, the SCR being triggered at the selected time to initiate 
conduction of the crowbar. An anti-parallel diode is connected across the SCR to prevent 
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possible damage to the SCR caused by the rapid sequence of the reverse voltage and the 
rapidly rising current pulse. 

AD. U.S. Patent No. 4,986,1 02 ( Hendrickson et aU discloses an electromagnetic 

dent remover having a tapped work coil (36) is provided. A first current pulse, I.sub.S, is 
applied to an inner and outer coil (48 and 46) to produce an electromagnetic field that exerts a 
repelling force on a conductive part (24). A second current pulse, I.sub.F, having a polarity 
opposite that of the I.sub.S current pulse and a rise time shorter than that of the I.sub.S pulse, 
is applied to the inner coil (48), which collapses the electromagnetic field associated with the 
inner coil (48) and causes a pulling force to be exerted on the part (24) by the inner coil (48). 
The work coil (36) is positioned over a dent in the conductive part (24) so that the pulling 
force produced by the inner coil (48) is concentrated on the dent and pulls the dent from the 
part (24). Simultaneously, the pulling force is counteracted by the repelling force produced 
with the outer coil (46). The repelling force stabilizes the part (24) to facilitate the removal of 
the dent. In addition to stabilizing the part (24), the repelling force created by the outer coil 
(46) may be used to remove convex deformations (20) of the dent. 

AE. U.S. Patent No. 4,148,091 (Hansen et aL) discloses an electromagnetic force 
(EMF) machine with a universal portable power supply is disclosed. The universal portable 
power supply energizes either a multiple turn flux concentrator or a single turn flux 
concentrator. The flux concentrators produce magnetic fields that create an outward tension 
force adapted to perform non-destructive bond tests (tension proof loading) and/or dent 
removal operations on panels or the like. The power supply includes a slow current pulse 
subsystem; a fast current pulse subsystem; slow and fast crowbars; and, a firing control. The 
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firing control controls the production of pulses by the slow and a fast current pulse 
subsystems, and, the operation of the slow and fast crowbars. The slow pulse subsystem, via 
the flux concentrator, slowly creates a magnetic field that penetrates the panel; the fast pulse 
subsystem, via the flux concentrator, rapidly decreases the magnetic field, whereby a negative 
field gradient is prpduced across the panel. The negative field gradient exerts the outward 
tension force on the panel. Further, a set of control switches control the magnitude of the 
current produced by the slow current pulse subsystem; and, determine the flux concentrator to 
which the slow and fast pulses are to be applied. Finally, a charging circuit controls the 
charge level of capacitor banks forming part of the slow and fast current pulse subsystems 
such that a predetermined ratio exists between the pulses produced by the slow and fast 
current pulse subsystems. 

AF. U.S. Patent No. 4, 1 35,379 (Hansen et aU discloses an adjustable regulator and 
a cycle initiating firing pin are mounted in the handle of a casing, which contains a flux 
concentrator. The adjustable regulator sets the amplitude of current from a control panel to 
the flux concentrator through a flexible multi-conductor cable. The flux concentrator is 
separately encased and detachably mounted to the casing. 

AG. U.S. Patent No. 4,127,933 (Hansen et al.) discloses an electromagnetic dent 
remover including a dent removal head containing an electromagnetic work coil capable of 
creating a locally concentrated magnetic field when first energized by a slow rising current 
followed by a fast pulsing counter current is disclosed. The electromagnetic work coil 
comprises a cylinder formed of a spirally wound metal strip whose convolutions are 
electrically insulated from one another by coatings or layers of electrical insulation. In one 
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form, slots and holes, located in the walls of the coil, control the electrical current density 
within the coil to thereby produce, the desired locally concentrated magnetic field. In another 
form, the ends of the coils are machined such that at least one magnetic field concentration 
projection projects outwardly from one annular end of the coil. The other end of the coil is 
machined such that it is a mirror image of the projection end. In either form the 
electromagnetic work coil is encased in a nonmagnetic housing, which may be formed by 
encapsulation. 

AH. U.S. Patent No. 4,1 16,03 1 (Hansen et al.) discloses a flux concentrator has a 
pair of primary coils wrapped around a thin walled cylindrical portion of a secondary coil. 
The secondary coil has a conductive head at an end and the coil is slotted to generate a rapid 
high intensity axially acting flux at the head in response to a flow of current through the 
primary coils. A pulling force is generated as a result of a slow rise high amplitude current 
flow through one of the coils followed by a rapid rise reversed polarity current flow through 
the second primary coil. 

AI. U.S. Patent No. 4,061,007 (Hansen et al.) discloses an electromagnetic dent 
remover including a dent removal head containing an electromagnetic work coil capable of 
creating a locally concentrated magnetic field when first energized by a slow rising current 
followed by a fast pulsing counter current is disclosed. The electromagnetic work coil 
comprises a cylinder formed of a spirally wound metal strip whose convolutions are 
electrically insulated from one another by coatings or layers of electrical insulation. In one 
form, slots and holes, located in the walls of the coil, control the electrical current density 
within the coil to thereby produce the desired locally concentrated magnetic field. In another 
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form, the ends of the coil are machined such that at" least one magnetic field concentration 
projection projects outwardly from one annular end of the coil. The other end of the coil is 
machined such that it is a mirror image of the projection end. In either form the 
electromagnetic work coil is encased in a nonmagnetic housing, which may be formed by 
encapsulation. > 

AJ. U.S. Patent No. 3,998,08 1 (Hansen et aU discloses an apparatus and method 
of electromagnetically pulling dents from conductive material. A coil is formed to direct an 
effective electromagnetic coupling to a limited area between the coil and a dented part. A 
nonconductive mold placed between the coil and part has openings to overlie the dent. The 
coil is first energized with a slowly rising current then is energized with a fast pulsing 
countercurrent to generate a strong pulling electromagnetic coupling. 

AK. U.S. Patent No. 3,825,8 1 9 (Hansen gtah) discloses a method and apparatus 
for developing tensile stress within bonded metal structures. A magnetic field is first 
developed slowly in the bonded metal structure by pulsing a coil adjacent the metal structure 
with a high energy electric pulse. 

AL. U.S. Patent No. 3,196,649 discloses metal forming by a pulsed magnetic field, 
and more particularly forming devices where a pull is exerted magnetically on the surface of 
the work. 

The Applicant and his attorney submit that the above-cited references taken alone or 
in combination neither anticipate nor render obvious the present invention. None of the 
references disclose or claim an electromagnetic work coil that includes at least one clamp 
member located on the stressing region that includes two clamp surfaces and a part in tension 
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located outside of the stressing region to tangentially compress the windings in the stressing 
region, and a tamper conductor winding that forms symmetric paths to form symmetrically 
aligned magnetic poles. The listed references relate only to the general field of the 
disclosure and do not constitute an admission that the references are relevant or material to 
electromagnetic dent remover. 
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